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OPTICAL PICK-UP ACTUATOR 

i 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to an optical pick-up! device, and in particular, to 
an optical pickup actuator capable of controlling tilt for recoding information signals on a 
high density optical disc and reproducing the same therefrork 

(b) Description of the Related Art 

Recently, as high density optical media have been developed, various optical 
pick-up devices have been researched and developed for ijecording information signals 
on the optical media and/or reproducing the signals therefroim. 

The optical pick-up is a core part of optical recording/reproducing device. 
Information recorded on an optical disc is converted into optical signals in forms of laser 
beams generated by a laser diode installed in the optical ipick-up. The optical signals 
are received by a lens of an actuator in the optical picpk and then converted into 
electrical signals by an optical element. 

The optical pickup actuator moves an objective lens with a bobbin so as to 
maintain relative position between the objective lens and the optical disc and write 
information into or read the same out of the optical disc alorjg tracks defined on the disc. 

The optical pick-up actuator moves the objective tens to a required position in 
accordance with cooperation between and magnets and tipWs arranged in a magnetic 



field formed by the magnets. The movable part is designed 



supporter (suspension wire) so as to obtain required frequency characteristics, can 



to be fixedly supported by a 
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move in two directions, i.e., a focusing direction and a tracking direction, perpendicular 
to each other, and can be driven without unnecessary distortion such as rotation and 
twist for reducing optical signal errors. 

In this conventional optical actuator, since the objective lens secured in a lens 
. 5 holder is driven up and down, and left and right directions for focusing and tracking 
operation, a driving device utilizes the Lorentz Force by Fleming's left-hand rule using a 
coil arranged in a magnetic field formed by a magnetic and k magnetic substance. 

FIG. 1A and 1B schematically shows a conventional optical pick-up actuator. As 
^ shown in FIG. 1A and 1B, the conventional optical pick-tip actuator includes a lens 
10 Sjj holder 102 securing an objective lens 101, a magnet 103, a yoke 104, a tracking coil 
y 105, a focusing coil 106, a plurality of wire springs 107, a fixed print circuit board (PCB) 
ry 108, and a frame 109. 

Q The objective lens 101 is seated at a center of the lens holder 102 and the lens 

^ holder 102 is movably arranged with a plurality of wire springs 107. The lens holder 102 
15 12 secures the objective lens 101 at the center thereof and is^ wound by the focusing coil 
106, and then a previously wound tracking coils 105 are rrjount around the lens holder 
102 over focusing coil 106. Next, the PCBs 108 is fixed on jaoth sides of the lens holder 
1 02 and a pair of yokes 1 04 are arranged so as to face each other. On an outer surface 
of each yoke 104, a magnet 104 is fixed. 
20 Also, the yoke 104 is integrally formed with a pick-up base and (not shown) 

through a hole by an integral member. 

On one side of the optical pick-up actuator, a frame 109 is arranged such that a 
main PCB is fixed thereto using a bolt (not shown), and a plurality of wire springs are 



connected to the main frame 109. The wire springs 107 are^ connected to the fixed PCB 
108 such that the lens holder 102 is suspended by the wire springs 107. 
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In the above structured optical pick-up actuator, if ah electric current flows along 
the focusing coil 106, an electromotive force is generated! such that the electromotive 
force can drive the movable part (lens holder assembly! in upward and downward 
directions. Identically, if the electric current flows along the tracking coil 105, an 
electromotive force is generated such that the electromotive force can drive the 
movable part in left and right directions (tracking directions). 

By tracking and focusing controls of the optical pjick-up actuator, the pick-up 
actuator maintains focusing depth of the laser beam projeicted from the objective lens 
101 so as to read information pits on the optical disc and m<fc>ves along the tracks formed 
on the optical disc. 

However, this conventional pick-up mechanism is inappropriate for controlling 
the recording/reproducing operation if the data storing volunhe of the disc increases. The 
increase of storing volume means that the data recorded' along each track increases 
such that the number of the tracks of the optical disc increase. 

That is, in conventional low density optical disc, it is possible to successively 
read or write information signals by controlling movement of the optical pick-up and 
optical lens of the actuator. In the high density optical disc> however, the track width is 
narrow such that the conventional control method can not be used for tracking and 
focusing the disc. 

SUMMARY OF THE INVENTION 

The present invention has been made in an effort to solve the above problems 



of the prior art. 

It is an object of the present invention to provide an optical actuator capable of 
controlling tilt necessary for read information signals from a high density optical disc and 
write the information signals on the disc. 

To achieve the above object, the optical pick-up actuator of the present 
invention comprises a lens holder surrounding an objective lens, a pair of tracking coils, 
and a pair of focusing coils; a frame for suspending the lejns holder in a magnetic field 
using suspension wires; and a pair of tilt driving magnetic circuit for driving the actuator 
in a third direction but not focusing and tracking directions. The optical pick-up actuator 
can tilt the frame in a magnetic field by the tilt driving magnetic circuit so as to tilt the 
lens holder connected to the frame via the suspension wire. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a part of 
the specification, illustrate an embodiment of the invention, and, together with the 
description, serve to explain the principles of the invention: 

FIG. 1A is a plane view illustrating a conventional optical pick-up actuator; 

FIG. 1 B is a front view of the optical pick-up actuator of FIG. 1 B; 

FIG. 2 is a perspective view illustrating an optical piick-up actuator according to 
a preferred embodiment of the present invention; 

FIG. 3 is a dimensional view illustrating the Lorentz Force; 

FIG. 4 is a drawing illustrating a movement of the a toil according to the Lorentz 
Force of FIG. 3; and 

FIG. 5 is a perspective view illustrating a tilt mechanism of the optical pick-up of 



the present invention. 

DETAILED DESCRIPTION OF THE PREFERRE^ EMBODIMENTS 

An optical pick-up actuator comprises a lens holdei) having a objective lens and 
tracking and focusing coils; a frame which is connected ti a predetermined fixed end 
portion through a shaft and has a suspension means for jsupporting said lens holder; 
and a magnetic circuit for tilting motion which drives said lehs holder in a predetermined 
direction other than focusing and tracking directions. 

An optical pick-up actuator comprises a lens holder suspended in a magnetic 
field by a suspension wire and having tracking and focusing coils and objective lens; a 
frame which is connected to a predetermined fixed end portion through a shaft and has 
a suspension means for supporting said lens holder; and a magnetic circuit for tilting 
motion comprised of a coil means for tilting motion mounted at both end portion of said 
frame and a magnet means cooperatively provided with! said coil means for tilting 
motion thereby bending and twisting said shaft. 

In the present invention, wherein said magnetic circuit for tilting motion 
generates an magnetic field independent from that of the imagnetic circuit for tracking 
and focusing and drives said lens holder in said predetermined direction other than the 
focusing and tracking directions by driving said frame. 

In the present invention, wherein said frame is driven in magnetic fields for tilt 
motion such that said lens holder is driven in a predetermined direction. 

In the present invention, wherein said magnetic; circuit for tilting motion is 
provided with pairs of coil and magnet means for generating a magnetic fields such that 
said frame is driven in said predetermined direction according to the electric currents 



flowing along said coil means. 

In the present invention, wherein said frame is driven in tilt motion through said 

shaft. 

In the present invention, wherein said shaft is supported by a bearing means. 

In the present invention, wherein said shaft is mad^ of a rigid material. 

In the present invention, wherein said predetermined end portion is a yoke. 

In the present invention, wherein said tilt motion occurs in radial and/or 
tangential direction(s). 

In the present invention, wherein said frame is plastically supported onto a 
damper means made of rubber material. 

A preferred embodiment of the present invention will be described hereinafter 
with reference to the accompanying drawings. 

FIG. 2 shows the optical pick-up actuator of the present invention. As shown in 
FIG. 2, the optical actuator comprises a lens holder 201 having an objective lens 201 
suspended on the frame 209 by wire springs 207, the len^ holder 202 having tracking 
and focusing coils (not shown), magnets (not shown) for generating for tracking and 
focusing magnetic fields, a yoke 204 for supporting the frcime 209 by a shaft 210, the 
yoke 204 being provided with a bearing 212 so as to causae the shaft 210 to smoothly 
rotate, a pair of coils 206 mounted at both sides of the framfe 209 for tilt driving, a pair of 
tilt driving magnets 205 mounted so as to face the tilt control coils 206, and a pair of 
rubbers 21 1 arranged at lower portion of the frame 209. 

The tilt control coil 206 and magnet 205 form a 1 magnetic circuit for tilting 
movement and the shaft acts as an axis so as to drive the frame in a third direction 
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relative to the focusing and tracking directions. The shaft is made of a rigid material and 
supported by the bearing 212 so as to secure a smooth rotation. The frame 209 
supported by the shaft 210 can tilt in radial or tangential direction. 

The rubbers 211 act as cushion or damper wheh the shaft 210 rotates with 
being supporting by the bearing 212 of the yoke 204 such that a stable servo control 
can be achieved and prevent the shaft 210 from being separated in axial direction of the 
shaft 210. 

If the electric current flows along the focusing cofl which is positioned in the 
magnetic field formed by the tracking and focusing magnet^, the focusing coils generate 
electromotive forces such that the electromotive force mtives the movable part (lens 
holder assembly) in upward and downward directions (focu$ing directions). In the same 
manner, if the electric current flows along the tracking coils, the movable part moves in 
left and right directions (tracking directions). 

FIG. 3 is a dimensional view illustrating the Lct>rentz Force for explaining 
directions of electromotive force when a current flows alon^j a conductor in a magnetic 
field. That is, if a coil is arranged in an electric field and electric current flows along the 
coil, an electromotive force is generated in a predetermined! direction. 

The optical actuator of the present invention performs the tilt control using a 

relative current-magnetic field operation with the magnets 205 facing the tilt control coils 

i 

206 fixed at both ends of the frame 209 that pivotally supported by the yoke 204 with 
the shaft 209 for using the Lorentz Force. 

FIG. 4 is a drawing illustrating a movement of the ooil according to the direction 
of the electric current. The electric current flows a direction shown in FIG. 4, along the 



tilt control coil 206 facing the magnet 205, the electromotive force is generated in the 
same direction at the upper and lower portion of the coil. j Accordingly, the frame 209 
rotates on the axis of the shaft 21 0. 

FIG. 5 is a perspective view illustrating a tilt mechahism of the optical pick-up of 
the present invention. As shown in FIG. 5, if electric currents flow in different directions 
on the two coil 206 mounted at both end of the frame 209, an electric current is 
generated in the magnetic field formed by the magnet 205 jsuch that the frame 209 tilts 
on the axis of the shaft 210 because the frame experience the electromotive forces in 
different directions at both end thereof. 

That is, if the frame rotates on the axis of the sh&ft 210, the lens holder 202 
suspended from the frame 209 by the wire springs tilts in the radial or tangential 
directions. Accordingly, the objective lens 201 seated in the lens holder 202 can be 
precisely positioned at a required location so as to read on write information signals on 
the disc by compensating the tilt. 

As describe above, since the optical pick-up actuator of the present invention is 
provided with tilt control mechanism using the magnets an<tl coils added to the actuator 
frame without structural change of the lens holder, it is possible to control the radial or 
tangential direction tilt as well as tracking and focusing coritrols in the optical recording 
and reproducing device. 

While this invention has been described in connection with what is presently 
considered to be the most practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodiments, but, on the contrary, is 
intended to cover various modifications and equivalent arrangements included within 
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the spirit and scope of the appended claims. 
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